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THE BASIS OF DAYLIGHTING 
~ CALCULATIONS 


By WILLIAM ALLEN, B.Arch., A.R.1.B.A. 


The basis of daylighting calculation in this country has been established for 





sme time and is well defined. It is founded upon one major assumption, that 
the sky is a uniformly bright source of light; and though this is never exactly 
tme, it is nearest to being true on those days when it matters most—namely, 
when the sky is overcast—and calculations thus based give satisfactory results 
in practice. 

No assumption is now made about the intensity of light from the sky, 
though sometimes reference is made to a value of 500 foot candles as being 
commonly found out-of-doors. And it follows that if no specific assumption is 
made about the brightness of the sky, no calculation will normally be made 
of daylight intensity indoors. Instead we calculate only the proportion of light 
to be expected on a horizontal plane at any point indoors compared with what 
would be found outdoors at the same moment under an unobstructed sky, com- 
monly terming this ratio the daylight factor* and expressing it as a percentage. 
Thus one might refer to a daylight factor of 1 per cent. at some selected refer- 
ence point indoors, meaning that the illumination there will be 1 per cent. of 
what would be found under the open sky at that time. 

Some people, when making their first calculations on this basis, experience 
the desire to tie down the daylight factor to an actual intensity. This would 
sem a natural refinement of the process, and to some extent it can be done 
now;? but it is not important. 


The Process of Making a Daylight Survey in a Room. 


Several methods of computing the daylight at a point in a room are avail- 
able and the more important of these will be discussed here. Reference should 
be made first, however, to the general way in which a daylight survey in a 
room is made. 

The object is to compute daylight factors at a series uf points scattered over 
the working plane so that a picture of the distribution of daylight in the room 
can be built up. It is usual to choose the points along a series of lines so 
that the daylight factors can be set out on a graph in the form of curves re- 
presenting the changing intensity along each line—a series of cross-sections, 
ait were. These form an intermediate stage in the survey. The final stage 
consists of a family of daylight contours, drawn out on the plan with the aid 
of the daylight curves. This part of the work resembles the drawing of con- 
tours on a map from sections taken through the terrain. The daylight con- 
tours represent, of course, the lines along which the daylight factor is constant. 

Reference to Fig. 1 will help to make this clear. Daylight factor values 





* Strictly the “ daylight factor ” includes the reflected as well as the direct daylight in 
aroom, and the term “ sky factor ” shculd be used when, as in the presen’ paper, our con- 
cern is with the calulation of direct daylight only. But the daylight factor is the popular 
term for the purpose and will be used here instead. 

t See the “ Lighting of Buildings,” being the Report of the Building Research Board’s 
Committee on the Lighting of Buildings, issued as No. 12 in the Ministry of Works-series of 
Post-War Building Studies, published by H.M. Stationery Office. 
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have been determined at several points along a line normal to the centre of} she 
window (“ A” on the plan in the figure) and along parallel lines through thier 
reveals of the window (“B”), and also along another parallel line to eith in § 
side of the window (“C”). Usually in a room such as this, four points alg 

each line will be sufficient, and with these it is possible to set out daylig 
curves as shown on the cross-section in the figure. In this case, the reading 
having been taken along lines equally on either side of the centre-line and tq” 
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Fig. 1. The elements of a daylight survey. 
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‘tre of ti pstruction being assumed to be symmetrical, the three curves shown repre- 
rough tient the daylight values along the five lines. A logarithmic scale is used here 
to eithglin setting out the curves, and is shown at one side of the cross-section. The 
ints aloyfeason for this will be mentioned later. 


dayli “| Having determined these curves, it is a matter of simple geometry to draw 
' a ‘aout the contours for any desired daylight factor values. The contour shown in 


he figure is for a factor of 0.5 per cent. | 


The working plane, by international agreement, is assumed to be at a level 
f2 ft. 9 in. above the floor. 


Generally, where the obstruction is more-or-less horizontal, the daylight 
YoDF. | Eontour will take the somewhat elliptical shape shown in the figure, and will 
have assmooth curvature: If a contour, or for that matter the curve on cross- 
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Fig. 2. Showing the no-sky line resulting from an unsymmetrical obstruction, 
and the corresponding family of daylight contours. 
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section, displays marked irregularities, these will generally be due to miscaly, differ 
lations, and the smoothness of the curves can be used in this way as a checky 









































































































































the accuracy of the work. scale 

In many circumstances, parts of rooms will receive no direct daylight, ig when 
there will be no view of the sky from the working plane at these points. Th ut 0 
line along which zero values of direct daylight are found is termed the “n mean 
line,” and is determined by simple geometrical methcds, in which lines are draw§ SS 
from the profile of an obstruction (usually external) through the head and sidg which 
of the window to intersect the working plane, the intersection being the work; 
sky line. Naturally, where the obstruction is irregular the no-sky line yj men. | 
be similarly irregular, and the daylight contours near the no-sky line yj out b; 
follow its irregularities to some extent, so that the generally ellipsoidal fo T 
of the contours will be lost. The smoothness and “logic” of the contoyg turns 
remain, however, as a check on the accuracy of the daylight factor analyses, 

In Fig. 2 is shown a case where the no-sky line is irregular, and a fami} Thre 
of daylight contours show their general formation in such circumstances, 

Behind the no-sky line there will be some reflected daylight, of co A 
and also in front of it, superimposed on the direct light. It is usual to igno and , 
this in calculations, though it may be taken into account in other ways to (op. : 
mentioned later. | 

Reference was made above to the fact that four points of measuremen 
are usually sufficient to determine a daylight curve on cross-section in a nor Tae | 
room. This would not apply in a very large place, such as a factory workshop It 
where four points per bay would be a more reasonable number on sectio§ analy: 
Normally in a room, such as a workshop, a series of readings is necessary og other: 
sections down the centre and near the edge, with additional readings at specif times 
points. Another factor might also be mentioned. In such rooms the light fromg devise 
several windows in the roof and walls may arrive at any one point; the daylighf exter: 
factor there will be the sum total of the readings for each glazed area. techn 

Reference was made to the use of a logarithmic scale in Fig. 1, and J. Sw 
perhaps requires a note. Our eyes do not respond equally to equal chang T 
in illumination, but more nearly to equal proportional changes. Thus th by es 
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Fig. 3. Comparative curves of illumination intensity set out in arithmetic and sill 
logarithmic scales. te 
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difference between one and two foot-candles will seem about equal to the 
difference between ten and twenty. That being so, the use of an arithmetic 
sale would produce daylight curves very misleading in appearance, especially 
when comparisons are made. Thus in Fig. 3 on the left are two curves set 
gut on an arithmetic scale; they appear very different, but to the eye they 
mean the same thing (except for the difference in general level). If these two 
qurves are set out on a logarithmic scale, as on the right, they appear similar, 
which is as it should be. Thus a logarithmic scale is always best for lighting 
work; it helps to keep one from misjudging the distribution of light. Draughts- 
men hardly need a reminder that a logarithmic scale can conveniently be set 
out by using their slide-rules. 


There is, of course, no zero on a logarithmic scale; the daylight curve simply 
turns downwards vertically at that point. 


Three Methods for the Determination of Daylight Factors. 


A variety of methods of computing daylight factors has been developed, 
and most of these are described in the Report on the Lighting of Buildings 
(op. cit.). 

Three types which are in common use to-day will be described here. 


Tat DriaGRAM METHOD. 


It was not a widespread practice before the war to make daylighting 
analyses, though there was more interest in them in this country than in some 
others because of the existence here of private rights of light which are some- 
times the subject of litigation. Naturally the earlier methods of analysis were 
devised with this in view, the main requirement being accuracy even when the 
external obstructions were very complicated. The best known of the early 
techniques are the diagram methods due to P. J. and J. M. Waldram,”* and to 
J. Swarbrick.+ 

The underlying ideas of the diagram method can be seen quite readily 
by examining briefly either of the available types. Perhaps the most con- 
venient for the purpose is the Waldram diagram for unglazed conditions. This 
is illustrated in Fig. 4, and consists of a special reticule upon which an outline 
representing a window and any obstructions is drawn. The reticule represents 
half the hemisphere of sky, divided into zones, and is so devised that equal 
areas anywhere on it represent patches of sky making equal contributions 
to the illumination of a horizontal plane. The basis of the web is of no direct 
interest here; but the method of setting out the window and profile of obstruc- 
tions should be described because it is really simple. but has acquired an 
undeserved reputation for being difficult. 

_ A reference point inside a room having been selected, it is assumed to 
lie opposite the zero reading at the centre of the bottom line of the diagram. 
Any point in the outline of a window or obstruction as seen from the reference 
point is then set out on the diagram according to the horizontal and vertical 
angle it makes with the reference point. Thus, in Fig. 4, the head of the 
window opposite the reference point is at an angle of elevation of 40 deg., 
and the two sides lie 30 deg. outward. By determining a series of points for 
the window and the obstructions outside, a picture can be built up delineating 
the visible patch of sky. Its area is then found (e.g., by planimeter or by 
counting squares) and this value, expressed as a percentage of twice the 





*D.S.LR. Illumination Research, Technical Paper No. 7. 
tJ. Swarbrick, Easements of Light. 
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area of the whole diagram, is the daylight factor. The area of the diagrap and i 
is multiplied by two because the diagram itself represents only half the sky of the 
and the daylight factor is a percentage of the light from the whole sky. fair. 

The only point which, perhaps, is not obvious is the reason for the curya. has tl 
ture of a horizontal line, such as the top of the window shown in Fig, 4 but i 
It will be appreciated, however, that the upper corner of a window, being stage 
farther away from the reference point, will appear at a smaller angle ¢ mum 
elevation; and this being so, the top of the window is bound to be curva simp] 
on the diagram. The authors of the method have, in fact, produced what signe: 
are termed “droop lines,”* a family of curves representative of horizontal § obstri 
lines parallel to the plane of the window, as they would be found on the T 
diagram, and using these one merely determines one convenient point in 
a horizontal line, and then traces it by following a droop line as far as 
necessary. 

The diagram methods give a daylight factor at any one reference point, 


SS i Dl SS i = 
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Fig. 4. The Waldram diagram for unglazed openings; showing how it is set out, cent. 
and how any point upon it is determined. W 
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* Illum. Research T.P. No. 7 (op cit.) : tI 
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and it will be apparent that there is no particular difficulty about this part 
of the work. Sometimes it is said to be tedious, but even this is not entirely 
fair. No doubt where the obstruction is complicated and the daylighting 
has to be determined very accurately the methods require corresponding care, 
but if one is using them to study the daylighting of rooms at the design 
sage, the prudent course is to assume an external obstruction of the maxi- 
mum height allowed by the bylaws, which will make the outline much 
simpler in most cases. If no such bylaws operate in a given case, the de- 
signer would be wise to take account of whatever possibility there is that 
obstructing buildings may be built in future. 

The web shown in Fig. 4 is not corrected to allow for the loss of light 
on passing through glass. Diagrams corrected for vertical glazing have been 
published, however.+ For many purposes it is sufficient to deduct 10 per 
cent. from readings with the uncorrected diagram, though one must exercise 
care in doing so with sloping glass. Here one is often interested in the light 
which comes at more or less grazing incidence through the glass, and then the 
loss may be much more than 10 per cent. In schools, for instance, where 
roof glazing is now recommended, one might be quite misled about the 
amount of light in various places, and it seems a fair question whether a 
method uncorrected for glazing should be used in such circumstances. 


Tue DAYLIGHT FacTOR PROTRACTORS 


The daylight factor protractors were designed and developed at the 
Building Research Station in the early part of the recent war to assist the 
economical use of glass in factories, economy being dependent on the efficient 
distribution of light. 

The nature of the instruments will be seen from Fig. 5. A celluloid scale 
of protractor form is set out with divisions, each of which represents 
l per cent. daylight factor, and readings are made on a section drawing by 
placing the centre of the scale at the reference point and noting the number 
of divisions between lines drawn from that point to the upper and lower 
limits of the obstructions. In the figure these limits are the top and bottom 
of a window, but they might equally have been internal or external obstruc- 
tion. The reading is 5.0 per cent. df. 

The window in this case is assumed to be infinitely long, and it remains 
to apply a correction for the actual length. For this an auxiliary scale is 
available, consisting of concentric rings representing the average altitude of 
the visible patch of sky, crossed by curved lines of equal increment at 5 per 
cent. intervals reading to either side of a centre line. A reading is made as 
follows. The average angle of the visible patch of sky (not necessarily that 
of the window) is noted from the section drawing (18 deg. in this case). The 
scale is then placed with its centre at the reference point, from which lines 
have been drawn to the edges of the obstruction, and the reading is made 
along a concentric ring representing an altitude of 18 deg. (which might be 
rounded off to 15 deg.), between the points of intersection with the radiatjng 
lines. The amount of the correction is determined by totalling between the 
lines of equal increment, in this case 0.5 (or 5 per cent.) to one side of the 
reference point, and 0.15 to the other, making a total of 20 per cent. The 
—_— factor at the reference point is then 20 per cent. of 5.0, namely, 1.0 per 
cent. 


Where the obstruction is non-uniform in height it may either be averaged, 





tRILB.A.J., Oct. 17th, 1936, p. 1,072. 
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or divided up into suitable sections and the daylight factors calculaty 
separately. 


It will be noted that in the Figure the protractor shown is for verti 
glazing. Others are available for horizontal glazing, for glass at slopes of 
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Fig. 5. Method of using B.R.S. daylight factor protractors. 
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30 deg. and 60 deg., and for unglazed openings, each with its own auxiliary 
scale. 

Several hundred sets of protractors have now been issued and the method 
appears to be gaining a firm foothold in professional work.* 


Tae GRADED DayLIGut Factor TaBLES 


Although neither of the two methods previously described offers any real 
difficulty in use, they are neither of them sufficiently direct to find usage on the 
widest scale, for instance for such a purpose as housing. 

An attempt has been made to meet this need by the development of graded 
daylight factor tables in which the performance of windows of varying sizes 
has been tabulated ready for use. These tables were devised by the National 
Physical Laboratory, and are published by H.M. Stationery Office.t+ A sample 
sheet is shown as Fig. 6. 

The tables were devised in connection with the work of the Post-War 
Study Committee on the lighting of buildings (op. cit.) and the tabulation is in 
the same terms as the Committee’s proposed standards of daylighting, namely, 
the penetration of a given daylight factor and the area within the contour at 
that value. Additionally, the half-breadth of contour is given, to help in setting 
out the contour on plan if one should wish to do so; and values are tabulated 
for three daylight factors and for five angles of obstruction. 

The use of the tables is essentially as follows. Assuming that the daylight 
penetration and area requirements are known for a given room, and the angle 
of elevation of the obstruction,‘the appropriate table is consulted and the sizes 
of various acceptable windows, of different heights and widths can be read off 
directly. The tables are issued with instructions for use, but an abbreviated 
statement is given below based on the draft Code of Practice for Daylighting.t 

There are fifteen tables in three groups of five—one group for each of the 
2per cent., 1 per cent., and 0.5 per cent. daylight factors. 

The five tables in each group are for varying degrees of obstruction, 
rising from 0 deg. to 60 deg. in increments of 15 deg., the angle being 
measured from the sill height. 

Each table shows the depth to which the relevant daylight factor pene- 
trates, the distance it spreads to either side of the centre-line through the 
window, and the area it encloses. Penetration is measured from the outer 
face of the external wall. 

It is assumed that window sill and working plane are 2 ft. 9 in. above 
floor level; but it is not important that the sill should actually be at this 
level. It may be up six or more inches before any significant loss of light 
occurs. Glass below 2 ft. 9 in. is not assumed to contribute light for the 
purpose of the standard. 

The tables are calculated for windows without glazing bars, i.e., the 
whole width and height given is assumed to be glazed. Allowance for 
obstruction by window bars and mullions may be made by a pro rata in- 
crease in the width of the window to compensate the area thus obstructed, 
the frame normally being excluded from this allowance, because from in- 





* Up to now the protractors have been sold at the Building Research Station at a price 
of ls. each, post free. Since this paper was written a booklet of instructions has been 
published by H.M. Stationery Office (Building Research Technical Paper No. 28, “ Pro- 
tractors for the Computation of Daylight Factors,” by A. F. Dufton). The protractors are 
also available at H.M. mene yt A Office (price 10s. per set or 2s. 6d. per pair). 

* The Natural Lighting of Houses and Flats, with Graded Daylight Factor Tables, by 
T. Smith and E. Brown. 

t British Standard (Draft) Code of Practice, Chapter 1 (A). 
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Graded Daylight-Factor Tables for Unbarred Windows 
1 Per Cent. Daylight Factor: 15° Obstruction 
WiptH or WINDOW 
og 0” 3’ 6” 4’ 0” 4’ 6” 5’ 0” 5’ 6” 6’ 0” 6’ 6” 7" 0” sf 6” 8’ 0 
Depth of Penetration in Feet 
6’ 0” 9-0 9-5 99 103 10-7 11:0 11:3 115 11-8 12:0 192 
5’ 9” 8-8 9-3 97 100 104 10-7 10:9 11-2 11-4 11:6 148 
5’ 6” 85 90 94 97 101 103 106 108 11:0 11:3 116 
fe oe 83 87 91 94 97 100 102 105 10:7 10:9 JW 
5’ 0” 8-0 8-4 8-8 9-1 9-4 9-6 99 101 103 10:5 167 
4’ 9” 7:7 & 1 85 88 91 93 95 97 99 101 103 
4’ 6” 7-5 7-8 8-2 8-5 8-7 8-9 9-2 9-3 9-5 97 = OB 
4’ 3” 7-2 7-5 7:8 8-1 8-4 8-6 8-8 9-0 9-1 93 94 
4’ 0’ 6-9 7-2 7-5 7-8 8-0 8-2 8-4 8-6 8-7 8-8 9 
3’ 9” 66 69 72 74 #76 #78 8&0 8&1 83 84 85 
3’ 6” 6S 66 .48 §(7:0....7:2. ..14....76 . B7... 18..+ 80... 
3’ 3” 6-0 6-2 6-5 6-7 6-9 7-0 7-2 7:3 7-4 75 74 
3’ 0” 5-6 5-9 6-1 6-3 6-5 6-6 6-7 6-8 6-9 70) hd 
e 2’ 9” 5:3 5-5 5-7 5-9 6-0 6-2 6-3 6-4 6-5 66 66 
< 2’ 6” 5-0 5-2 5-3 5-5 5-6 57 58 5-9 6-0 6-1 61 
“ Half-Breadth of Daylight Area in Feet 
7 6-5 6-9 7:3 7-8 8-2 8-5 8-9 9-2 9-6 9-9 102 
i 5’ 9” 6-3 6-8 7-2 7-6 8-0 8-3 8-7 9-0 9-4 9-7 100 
> og” 6-2 6-6 7:0 7-4 7-8 8-1 8-5 8-8 9-2 95 98 
B > &-2" 60 64 68 72 76 79 83 86 89 93 6 
zg 5 0’ 5:8 6-3 6-7 7-0 74 7-7 8-1 8-4 8-7 90 94 
> , 
zB 4’ 9” 57 61 65 69 72 75 79 82 85 88 
< v@ 55 59 63 67 #70 73 #77 #80 83 86 89 
’ ee 54 57 61 65 68 71 %75 #78 S81 84 §f 
ae 64’ 0" 52 56 59 63 66 69 72 76 79 82 8 
= 3’ 9” 5&0 54 57 61 64 67 70 j%73 #77 #80. 
> 
2 3 6” 48 52 55 59 62 65 68 Tl %T4 %TS8 Sf 
% 63’ 3” 46 50 53 56 60 63 66 69 72 176 1 
= 3’ 0” 4-4 4:8 51 5-4 5-7 6-1 6-4 6-7 7-0 74° =«71 
2’ 9” 4-2 4-6 4-9 5-2 5-5 5-9 6-2 6-5 6-8 ce ee 
3 2’ 6” 4-0 4-4 4:7 5-0 5:3 5-6 6-0 6-3 6-6 70 = 74 
5 Daylight Area in Square Feet 
g 8’ 0” 92 104 115 126 137 147 «#157 167) #177 «187° 1% 
rm «(«S’ 9” 87 98 109 120 130 140 149 #159 168 177° 186 
5’ 6” 82 93 103 113 123 132 141 150 159 168 = 1% 
5’ 3” 78 88 98 107 116 125 133 142 150 . 158. 166 
5’ 0” 73 83 92 101 109 4118 126 133 «#141 «#149 187 
4’ 9” 69 78 86 9 103 4110 118 #%125 #133 «140 Wl 
4’ 6” 65 73 81 89 96 103 110—s 117 124 131 _— 18 
4’ 3” 60 68 75 82 89 96 103 109 4116 122 1% 
4’ 0” 56 63 70 76 83 89 95 102 108 114 12 
3’ 9° 52 58 65 71 a7 82 88 94 100 105° Ill 
3’ 6” 48 53 59 65 70 76 81 86 92 97 10 
3’ 3” 43 49 54 59 64 69 74 79 84 89 ot 
3’ 0" 39 44 49 54 58 63 67 72 77 81 
2’ 9” 35 40 44 48 52 57 61 65 69 74 «ib 
2’ 6” 31 35 #439 «643047 51 54 58st “sé‘O 
Fig. 6. A typical page from the publication ‘Graded Daylight Factor Tables.” 
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side the room the limiting obstruction is usually not the frame but rather 
the reveals of the window unless the frame is exceptionally deep or fixed 
at the outer face of the wall so that in effect there is no outer reveal. 


In the tables an allowance of 20 per cent. has been made for light lost 
in passing through the glass, and for a certain amount of loss through dirt. 
If the windows are left until they are obviously dirty the loss will exceed this 
value, but it is considered a fair average. 


A number of problems arise in extending the use of the tables by simple 
means to the full variety of practical cases, such as multiple windows, windows 
in two or more walls, bay windows, and windows under balconies. Mr. Waldram 
has recently published a note examining the extension of the use of the tables 
to certain of these cases,* and the Building Research Station has made other 
studies of this sort in connection with the Code of Practice. 

As is so often the case the production of- methods sufficiently simple to 
command the widest acceptance, without unreasonable inaccuracies, offers many 
difficulties; but these are being cleared up in revising the Draft Code. 

Perhaps a comment may be offered here on one point about the tables which 
has received some public attention. It is recommended that angles of elevation 
of obstruction be measured from the window sill (assumed to be at working 
plane level), and it was suggested that this involved some risk of inaccuracy if 
obstructions were close to the windows. Obviously the best place from which 
to measure angles of obstruction is the reference point inside the room; but 
this has practical difficulties, and the alternative was put forward of making 
the measurements from the window head. This, however, appears to have two 
disadvantages, one that the level of the window head may not be known until the 
window is selected; and the other that it would not deal so effectively with 
nearby obstructions as would a measurement from the sill. For instance, it 
would allow a wall to be built just outside the window to its full height, 
cutting off all the light, before any angle of obstruction would be registered. 
Thus it was decided to continue to recommend that such measurements be made 
from the sill. If the obstruction is near the window, e.g. 20 ft. away, it would, 
perhaps, be worth while to check the daylighting by one of the other methods 
if it is desired to use a window of minimum size. 

One other point remains to be noted. At present they are set out for 
angles of obstruction at intervals of 15 deg. This means that interpolation 1s 
necessary. The process is not difficult, for it can be made with acceptable 
accuracy by simple division between readings; but it is an added step in the 
work, and it may be desirable ultimately to introduce tables at 5 deg. stages, 
especially in the important region between 15 deg. and 30 deg., at which 
most blocks of flats occur. For houses no complication of this kind normally 
enters, for one can make the assumption for normal suburban practice that the 


angle of obstruction at the front and rear of a house will be nearly enough 
15 deg. 


A ComPpARATIVE SUMMARY OF THE THREE METHODS IN PRACTICE 


Unfortunately, none of the three methods mentioned here is suitable for all 
of the day-to-day routine work of building practice, and one has to consider, 
therefore, which types are best for which purposes. 

For checking the windows of houses no question arises; the tables are 








* The Relative Efficiency of Single and Multiple Windows, by P. J. Waldram, R.1.B.A.J., 
Nov., 1945, n. 14. 
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easily obtained and inexpensive, and undoubtedly form the simplest method 
They were devised and intended only for domestic lighting. 

Flats, unfortunately, are not quite so easily disposed of. There will bk 
many cases where the obstructing sky line is more or less uniform, and whe, 
that is so the tables can be used without much trouble,+ though interpolation 
may be necessary in the readings. If the sky line is decidedly irregular, which 
may be the case, then one of the other two methods would have to be used and 
between these there may be little to choose though a complicated sky line seens 
likely to make the diagram method slightly preferabie because both the labouy 
and the risk of error increase in such cases with the protractor method. As 
mentioned earlier, therefore, it is very desirable that the diagram methods 
especially those corrected for glazing, should be made readily available com. 
mercially. The protractors, however, can certainly deal with such cases and 
their present availability gives them an effective advantage. 

One point about the standards of domestic daylighting should be mentioned 
here. They are in two terms as they stand; first, with a requirement for 
penetration, and secondly, for daylight area. Penetration can be checked by 
two or three readings at most, but the determination of a contour for the 
measurement of daylight area may require a dozen or more. It is, therefore, 
worth while to say here that if the penetration requirement is satisfied the 
daylight area will normally also be adequate with one outstanding exception, 
namely, a case where the view from a window is obstructed sharply on one or 
both sides as, for instance, by a projecting wing of the building. 

For the general case of office lighting, and in other places where vertical 
glazing is used, there seems little to choose between the protractors and the 
diagram methods though, perhaps, on the whole, the latter will generally be 
easier. 

Finally, where sloping glazing is used, as in schools and factories, the 
protractors would appear the obvious method, if not the only satisfactory one, 
because they provide the proper correction for the slope of the glass. The 
fact that in such cases external obstructions rarely come into the analysis also 
favours the use of protractors. 

Art galleries and other places where illumination of high refinement is 
required should probably be treated as special cases. 


Daylighting Design Practice and the Quality of Light. 


The relative convenience of measuring the amount of daylight on the 
working plane commonly leads to a too-exclusive interest in this side of the 
matter; and from it there follows a very real danger that despite apparently 
adequate illumination on the working plane the lighting of the room will be 
neither good nor pleasant. The fact that this is so has even led some architects 
to deprecate the analysis of daylighting. The question of what is good lighting 
must therefore be explored in other ways. 

The primary criterion, of course, is not whether there is enough light, but 
whether our eyes can take good advantage of it. Their ability in this respect 
is not fixed, but alters according to the condition of lighting ir: the enviror- 
ment as a whole; and it is quite possible that in one environment a working 
intensity of 10 foot-candles would be more use to us than 20 foot-candles in 
another which is not so good in other respects. Essentially it comes down t0 
this, that the retina of the eye cannot accommodate strong contrasts in the field 








t It has been suggested that where differences in the angle of obstruction do not cover 
more than 20 degrees, the angle can be averaged without risk of serious error. 
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of view and where these occur vision will be more or less unsatisfactory, no 
matter what intensity is provided in the working plane. 


A striking demonstration of this was observed lately when a few people 
interested in lighting visited some London buildings, originally for the purpose 
of studying mixtures of natural and artificial light. It took place on one of the 
dearest and brightest days of midsummer, when one would expect as good day- 
lighting as one ever gets; but the interesting feature of the visit was the dis- 
covery that artificial light was often being used in many cases where it added 
little or nothing to the usefulness of illumination on the working plane. Most 
¢riking was the case of a large building overlooking the Thames, where the 
effect of external obstructions was nil; yet in virtually every occupied room here 
the artificial light was turned on. It could not be said that it was needed to 
light the working plane, for the windows were quite large and the artificial 
lights very weak (40 and 60 watt incandescent lamps). Moreover, there were 
seldom more than two people in a room, and their desks were usually placed 
near the windows. The enigma could only be explained by the suggestion 
that the artificial light relieved a sense of glare which was otherwise present, 
for the brightness of the unobstructed view through the windows was in strong 
contrast to the surrounding wall surfaces, and the contrast was certainly suffi- 
cient to be unpleasant. The effect of the artificial light was to illumine the 
offending walls, with a consequent reduction in contrasts between them and 
the sky. 


Later the same day other buildings were seen which were quite sharply 
obstructed by neighbouring walls, and in these cases the artificial light appeared 
tobe much less in demand. This is in accord with the view just mentioned, for 
the condition where the bright sky is replaced by a less bright wall is bound to 
offer less contrast than the other and accordingly be more satisfying; though 
obviously this idea can be carried too far. 


The observation has much interest in so far as it cuts across the common 
supposition that the best daylighting is provided by the least obstructed condi- 
tions. At the same time this is not to be interpreted as an argument for the 
value of high obstructions, but rather for conditions of lower contrasts which 
are obtainable in a variety of ways. 


One way of reducing contrasts is, of course, to illumine the wall areas 
generally and particularly those. around windows. That was the object in 
turning on the lights in the building mentioned above; but it can be done 
very much better by fluorescent lights and perhaps better still by the use of 
other windows suitably placed to give cross lighting. 


Other methods of exploiting this principle will be apparent, for instance, 
by the development of reflection in rooms—but they need not detain us here, 
with one exception; for it should be noted that merely by increasing the amount 
of light entering the room we can reduce the general contrast between indoor 
and outdoor illumination and diminish thereby the risk of window glare in a 
design. This is important because it means that if we set and reach adequate 
quantitative standards of lighting we should in many cases at least automatic- 
ally ensure that the illumination in a room does not suffer from the worst condi- 
tions of contrast. In other words, there is an elementary link of sorts between 
the quantity of light and the quality of lighting which justifies much of the 
emphasis thrown upon the measurement side of daylighting, quite apart from 
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the simple need to provide a reasonable amount of light for the normal use of 
rooms. 


The Position in Summary. 


If what has been said about the importance of avoiding strong contrasts 
in rooms appears to diminish the importance of making quantitative analyses of 
lighting, let us recall their particular value. 


In the first place, they form the foundation of day-to-day practice. No 
other means simple enough to command popular acceptance has yet bee 
devised which we can associate with a set of standards and which can so effee. 
tively avoid bad lighting as does the assessment of daylight factors on the work. 
ing plane. Perhaps if bad daylighting was a less common occurrence the forte 
of this argument would be reduced; but daylight is a somewhat intangible com. 
modity, and in the very circumstances where it is most likely to suffer—namely, 
where high land values tend to produce congested building developments—its 
intangibility often causes it to be neglected. One of the great merits of measure 
ment, then, is to give some “substance” to daylighting by which it can gain 
a permanent foothold as an effective function of building design. 


Measurement also is a simpler idea to grasp and put into operation than 
some of the subtler points of good lighting mentioned towards the end of this 
note, and although they will be of much value in the refinement of building 
design when more widely known, they cannot claim to have the broad, element- 
ary usefulness of the simple calculations which have been described. 


A third, and in some cases conclusive, point in support of the wide use of 
analytical methods occurs where uniform distribution of light is important, 
In schools, for instance, and in factories occupants are not free to move from 
inadequate light to a place where it is better, and therefore a degree of 
uniformity is necessary. A reasonable accuracy in this respect is impossible 
without analysis. 


At the same time, experience shows that those who make measurements 
of daylighting usually find them a convenient stepping stone to refinements, and 
it is certainly desirable that they should as soon as possible acquire a sensitivity 
to these. The main point is the question of contrasts, which has been mer 
tioned here, but there are others which have not been mentioned and of which 
there are, indeed, no adequate descriptions yet available. This is a matter which 
is receiving attention. 


Finally, reference should be made to relative professional responsibilities, 
for this note is addressed to both architects and illuminating engineers. It 
probably goes without saying that the latter should be familiar with the matters 
mentioned here, on the general ground that as illuminating engineers their field 
includes natural lighting as well as the more familiar work of artificial lighting. 
But this could not detract from the importance of architects acquiring com- 
petence with daylighting design, for this has to do. with the size of windows, 
their location, and—in the ultimate stages—of refinement of many details around 
and about windows, with all of which building design and construction és 
intimately bound up. It does not seem feasible that any practice of consultation 
as between one profession and another could adequately meet this day-to-day 
requirement of architectural practice, though without doubt there will bea 
natural growth of consultation on many points as the developing interests of 
the two professions become more clearly defined in this field. 
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PROVISIONAL SYLLABUS OF MEETINGS 


(SESSION 1946—1947) 





SESSIONAL MEETINGS IN LONDON 
Unless otherwise announced, meetings will be held at 6 p.m. 

1946. 

Tuesday, Oct. 8th. Address by the President (Mr. J. S. Dow). (To be held at the 
School of Hygiene and Tropical Medicine, Keppel Street (Gower Street), London, W.C.1.) 
5.30 p.m. for 6 p.m. 

Wednesday, Nov. 6th. New Light in Old Buildings, by Mr. E. H. PeENwarpEn and 
Mr. S. ANDERSON. (Joint meeting with the RI.B.A. To be held at the R.I.B.A., 66, 
Portland Place, London, W.1.) 6 p.m. 

Tuesday, Dec. 10th. Railway Lighting. Some Lessons from Experience and Views 
on the Future, by Mr. A. Cunninctron and Mr. G. W. Gotps. (To be held at the 
E.L.M.A. Lighting Service Bureau, 2, Savoy Hill, London, W.C.2.) . 6 p.m. 


1947. 

Tuesday, Jan. 14th. Colour in Illuminating Engineering, by Dr. W. D. Wricurt. 
(To be held at the E.L.M.A. Lighting Service Bureau, 2, Savoy Hill, London, W.C.2.) 
6 p.m. 

Tuesday, Feb. 11th. Photometry of Searchlights and Kindred Problems. (Several 
papers on various aspects will be presented.) (To be held at the E.L.M.A. Lighting Service 
Bureau, 2, Savoy Hill, London, W.C.2.) 6 p.m. 

Tuesday, Mar. llth. A Review of Problems Connected with Mine Lighting, by 
Mr. J. Ivon Granam, Chairman of the Mine Lighting Sub-Committee of the National 
Illumination Committee of Great Britain. (To be held at the E.L.M.A. Lighting Service 
Bureau, 2, Savoy Hill, London, W.C.2:) 6 p.m. 

Tuesday, April 15th. Experiments on the Design and Illumination of Traffic Signs, 
by Mr. J. B. S. SmytH. (To be held at the School of Hygiene and Tropical Medicine, 
Keppel Street, (Gower Street), London, W.C.1.) 

Tuesday, May 13th. Annual General Meeting followed by an address by Dr. N. A. 
Ha.BertTsMA, President of the International Commission on Illumination. (To be held 
at the Institution of Mechanical Engineers, Storey’s Gate, London, S.W.1.) 6 p.m. 


BATH AND BRISTOL CENTRE [WESTERN AREA] 
(Hon. Secretary: R. 8. Hazetx, c/o The General Electric Co., Ltd., Lawford Street, Old 
Market, Bristol, 2. 
Meetings will be held alternately at Radiant House, Bristol, and Electricity Showrooms, Bath, 
es at 7 p.m. 
1946. 


Sept. 6th. Basic Principles of Lighting, by Mr. E. B. Sawyer. (At Radiant House, 
Bristol.) 


Oct. 11th. Fluorescent Lighting Practice, by Mr. W. J. Jones. (At Electricity Show- 
rooms, Bath.) 


Nov. Ist. Civic Luncheon and Exhibition, 1 p.m.—6 p.m. Address by the President 
(Mr. J. S. Dow), 7.30 p.m. (At Grand Hotel, Bristol.) 


Dec. 6th. The Lighting of Public Buildings, by Mr. W. T. F. Sourer. (At Electricity 
Showrooms, Bath.) 


1947, 
Jan. 3rd. Store and Display Lighting, by Mr. D.C. James. (At Radiant House, Bristol.) 


Feb. 7th. Problems of Industrial Lighting and Colour, by Mr. T. S. Jones. (Af 
Electricity Showrooms, Bath.) 


Mar. 7th. The Economics of Good Lighting—Debate. (At The Grand Hotel, Bristol.) 


April 11th. The Use of Commercial Glass in the Lighting Industry, by Mr. R. E. 
Bastick. (At Electricity Showrooms, Bath.) 


May 2nd. Annual General Meeting. Drawing Office Lighting, by Mr. L. C. Rerric 
(Chairman). 
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BIRMINGHAM CENTRE [MIDLAND AREA] 


(Hon, Secretary: W. J. P. Watson, 91, Brandwood Road, Kings Heath, Birmingham 14) 
Meetings will be held at the Imperial Hotel, Temple Street, Birmingham, at6 p.m. Tea Buffet, Mee 


5.30 p.m. 
1946. 1946 
Oct. 11th. Address by the Chairman (Mr. R. Mackenzie). Oct 
Nov. 22nd. Lighting for Photography, by Mr. G. A. JonEs. Nov 
Dec. 6th. Debate :—‘‘ Can the I.E.S. Code be profitably applied to Industry.”’ ie 
1947. , 
Jan. 3rd. Industrial Decoration, by Dr. J. H. NEtson. 194 
Feb. 7th. Some Recent Trends in Daylighting, by Mr. W. A. ALLEN. Jan 
Feb. 28th. Annual General Meeting and Address by the President (Mr. J. S. Dow), Feb 
April 18th. Portable Photometers, by Mr. J. S. Preston. Mart 
May 9th. The Physical Nature of Light, by Mr. H. J. Cutt. 
CARDIFF CENTRE [SOUTH WALES AREA] 
(Hon. Secretary: 8S. G. TURNER, Mervyn House, Frederick Street, Cardiff.) 

1946. 
Oct. 10th. Lighting Through the Ages, by Mr. W. J. Jones, (To be held at the Guildhall, 1946 

Swansea, when the Mayor will preside at a Civic Reception.) 3 p.m. Oct. 
Nov. 6th. Day-Night Flying, by Mr. A. W. Gosrr. (To be held at Cardiff Corporation Nov 


Demonstration Theatre.) 6.30 p.m. 


Dec. 5th. Improvements in Mine Lighting, by Mr. C. S. Cuuss. Joint Meeting Dec: 
S.W.LE. and A.M.I.E.E. (To be held at the South Wales Institute of Engineers, Cardiff.) 


6 p.m. 1947 

Dec. 13th. Dinner Dance. (To be held at the Park Hotel, Cardiff.) 7 p.m. till 1 a.m, Jan. 

Feb, 

1947. Mar 
Jan. 8th. Domestic Lighting Problems. Question-Master—Prorressor T. Davip 

Jones. (To be held in the Cardiff Corporation Demonstration Theatre.) 3.15 p.m. Mar 

Jan. 20th, 2ist and 22nd. Lectures to Rhondda Schools—(Details to be announced.) Apr 


Feb. 6th. Address by the President (Mr. J.S. Dow). (To be held at the Cardiff Corporation 
Demonstration Theatre.) 3 p.m. 

Mar. 6th. Colour and the Eye, by Dr. J. H. SuHaxsy. (TZ be held at the Town Hall, 
Newport). 3 p.m. 

April 9th. The Future Trend of School Lighting. Speaker to be announced. (To be 
held at the Cardiff Corporation Demonstration Theatre.) 5.30 p.m. Meet 

May ist. Annual Luncheon. (To be held at the Park Hotel, Cardiff.) 


May 8th. Annual General Meeting. Modern Church Lighting, by Mr. P. J. Watson, Pia 

(To be held at Swansea.) pt 

Sept 

EDINBURGH CENTRE [SCOTTISH AREA] Oct. 

(Hon. Secretary: 8. G. Barr, 8, George Street, Edinburgh 2.) Nov 

Meetings will be held at Heriot-Watt College, Chambers Street, Edinburgh 1, at 6.30 p.m. Dec. 

1946. . 

Oct. 4th. -Address by the Chairman (Pror. M. G. Say) on Stage Illusions. 1947 

Nov. 8th. Light and Interior Decoration, by Mr. T. O. FREETH. Jan. 

Dec. 6th. Joint Meeting with the Royal Scottish Society of Arts. (Details to be Feb 

announced.) 

Feb. 

1947. Mar 
Jan. 10th. New Light in Old Buildings, by Mr. E. H. PENwarpEN and Mr. S. ANDERSON. 

(Joint meeting with the Edinburgh Architectural Association.) Apri 
Feb. 7th. Recent Developments in Transport Lighting, by Mr. T. Carren and Mr. Ds 

RITTER. 
Mar. 7th. Annual General Meeting. (Details of paper or discussion to be announced.) Jun 


— 220 — 








YUM 





14) 
uffet, 


ow), 


ration 


eting 
rdiff.) 


a.m, 


DAVID 


1.) 
ration 


Hall, 


To be 


\TSON, 


to be 


ERSON. 
Mr. Ds 
unced.) 


ebeena 





PROVISIONAL SYLLABUS OF MEETINGS (SESSION 1946—1947) 


GLASGOW CENTRE [SCOTTISH AREA] 
(Hon. Secretary: A. M. RankIn, 29, St. Vincent Place, Glasgow, C.1.) 


Meetings will be held at the Institution of Engineers and Shipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow C.3, at 6 p.m. 
1946. 


Oct. 3rd. Stage Illusions, by Proressor M. G. Say. 
Nov. 7th. Light and Interior Decoration, by Mr. T. O. Freetu. 
Dec. 5th. The Operation of Street and Traffic Control Lighting, by Mr. F. M. Hate. 


1947. 
Jan. 9th. New Light in Old Buildings, by Mr. E. H, PENwARDEN and Mr. S. ANDERSON. 
Feb.6th. Modern Passenger Transport Lighting, by Mr. T. Carren and Mr. De RITTER. 


Mar. 20th. Annual General Meeting. Address by the President (Mr. J. S. Dow). 
Social Evening. 


LEEDS CENTRE [NORTH MIDLAND AREA] 


(Hon. Secretary : Eric Smiru, 28, St. Paul’s Street, Leeds). 
Meetings will be held at the Electricity Showrooms, The Headrow, Leeds, at 6 p.m. 
1946. 
Oct. 7th. Dinner followed by the Chairman’s Address (Mr. H. W. Harris). 
Nov. 4th. Impressions of a Lighting Engineer in Industry, by Mr. S. D. Lay. 
Dec. 2nd. To be announced. 


1947. 

Jan. 6th. The Physics of Electric Discharge Lighting, by Mr. H. W. Hime. 

Feb. 3rd. Practical Aspects of Interior Lighting Installations, by Mr. E. A. Fow.er. 
Mar. 3rd. Plastics in the Lighting Industry. (Speaker to be announced.) 

Mar. 3lst. Glass in the Service of Light, by Dr. A. J. Hottanp, 


April 22nd. Annual General Meeting followed by Address by the President 
(Mr. J. S. Dow). 


LEICESTER CENTRE [MIDLAND AREA] 


(Hon. Secretary : W. N. Coutson, 5, Campbell Street, Leicester.) 


Meetings will be held at the Corporation of Leicester Electricity Department, Demonstration 
Theatre, Charles Street, Leicester, at 6.30 p.m. 
1946. 


Sept. 3rd. Luncheon at The Leicester Co-operative Society’s Cafe, High Street. 

Sept. 11th. Visit to Dunlop Rubber Co.,.Ltd., Works, Fort Dunlop. 

Oct. 15th. Interior Lighting, by Mr. R. O. AckERLEY. 

Nov, 12th. Lighting in Mines. (Speaker to be announced.) 

Dec. 10th. Domestic Lighting, by Mr. T. O. Freern. (Joint Meeting with the 
Electrical Association for Women.) 

1947. 

Jan. 14th. School Lighting, by Mr. T. S. Jonzs. 

Feb. lith. Street Lighting, by Mr. T. Wmxre. (Joint Meeting with the A.P.L.E.) 

Feb. 20th. Visit to Leicester Generating Station. 

Mar, 11th. Visit to Chance Bros. Glassworks, Smethwick. 


i” Aaa Planning for Recreation with special reference to Lighting, by Mr. E. W. 
WSON. 


May 17th. Annual General Meeting and Luncheon. 
June 2ist. Summer Outing. (Details to be announced.) 
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LIVERPOOL CENTRE [NORTH WESTERN AREA] 


( Hon. Secretary: K. R. Macxury, 24, Dale Street, Liverpool, 2.) 
Meetings will be held in the Liverpool Corporation Electricity Showrooms, Whitechapel, Liverpool, 
at 6 p.m. 

1946. 

Oct. ist. Lamp Development—Peacetime Application of Wartime Introductions, 
by Mr. H. R. Rurr. 

Nov. 11th. Lighting and Interior Decoration, by Mr. T. O. FREETH. (Joint meeting 
with the Electrical Association for Women.) 

Dec. 10th. Colour in Industry, by Dr. J. H. Netson. 


1947. 

Jan. 14th. Members’ Night. (Details to be announced.) 

Feb. 11th. Coloured and Directional Lighting, by Mr. L. G. APPLEBEE. (Joint meeting 
with the Liverpool City School of Art.) 

Mar. 11th. Maintenance and Efficient Operation of Fluorescent Lighting, by Mr, 
A. L. RANDALL. 

April 8th. Street Lighting, by Mr. J. M. Watpram. 


MANCHESTER CENTRE [NORTH WESTERN AREA] 


(Hon. Secretary : W. BatLarp, Magnet House, Victoria Bridge, Manchester, 3.) 
Meetings will be held in the Reynolds Hall, College of Technology, Sackville Street, Manchester, at 
6 p.m. 
1946. 
Oct. 3rd. Problems Night. (Details to be announced.) 


Nov. 14th. The place of Science in the Art of Lighting, by Mr. R. O. AcKERLEY and 
Mr. AtisteER MacDonatp. (Joint meeting with the Manchester Society of Architects.) 


Dec. 12th. Colour and the Eye, by Dr. J. H. SuHaxsy. (Joint meeting with the Institute of 
Physics (Manchester and District Branch).) 


1947. 

Jan. 16th. The Measurement of Light, by Dr. J. W. T. Watsu. , 

Feb. 13th. Recent Advances in Luminescent Materials for Electronic Devices, by 
Mr. H. Meyer and Mr. G. A. R. Tomes. (Joint meeting with the Institution of Electronics 
(N.W. England Section) at 6.30 p.m.) 

Mar. 13th. Lighting the Home, by Mr. T. O. FrREEtH. (Joint meeting with the Electrical 
Association for Women.) 

April 10th, Lighting in Coal Mines, by Dr. W. J. WeLLwoop FErRGuson. 


NEWCASTLE CENTRE [NORTH EASTERN AREA] 
(Hon. Secretary: A. J. OGLE, Carliol House, Newcastle-on-Tyne.) 
Meetings will be held in the Minor Durant Hall, Oxford Street, Newcastle-upon-Tyne, at 6.15 p.m. 


1946. 

Oct. 9th. Address by the Chairman (Mr. R. W. Grecory) on Windows versus Watts. 

Nov. 6th. The High Brightness Mercury Vapour Discharge Lamp, by Mr. H. W. 
CUMMING. 

Dec. 4th. The History and Development of Lighting, by Mr. H. L. Jamzs. 


1947. 

Jan. 8th. Address by the President (Mr. J. S. Dow) and a Social Function. 
Feb. 5th. High Voltage Light Sources, by Mr. H. G. Jenkins and Mr. J. N. Bowtell 
Mar. 5th. New Light in Old Buildings, by Mr. E. H. PENwARDEN and Mr. S. ANDERSOS. 


April 2nd. Aluminium Reflectors with Particular Reference to Mine Lighting, by 
Mr. T. THompson. Annual General Meeting. 
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PROVISIONAL SYLLABUS OF MEETINGS (SESSION 1946—1947) 


NOTTINGHAM CENTRE 


(Hon. Secretary: C. 8. Caunt, 62, Thackerays Lane, Woodthorpe, Nottingham.) 
Meetings will be held in the City of Nottingham Gas Department Demonstration Theatre, Parliament 
Street, Nottingham, at 5.30 p.m. 
1946. 


Sept. 13th. Annual General Meeting, Luncheon and Chairman’s Address, by Mr. 
R. G. PAYNE. 


Oct. 4th. High Voltage Fluorescent Light Sources, by Mr. H. G. JENKINS and Mr. 
J. N. BowTeE.t. 


Nov. 1. Power Factor and The Lighting Engineer, by Dr. E. C. WaAtTon. 
Dec. 6th. The Lighting of Public Highways, by Mr. W. D. Srncrair. 


1947. 

Jan. 3rd. Four 15-minute papers on Lighting as Applied to :— 

. Churches, by Mr. C. S. Caunt. 

. Drawing Offices, by Mr. A. S. Hackman. 

. Hospitals, by Mr. E. G. Pures. 

. Schools, by Mr. N. C. Siater. 

Feb. 7th. Glassware Manufacture with Particular Reference to the Lighting 
Industry, by Dr. W. M. Hampton. 

Mar. 7th. Engineering Applications of Polarised Light, by Mr. J. Warp. 

April 4th. Annual Dinner and Visit of the President (Mr. J. S. Dow). 


me owhrs = 


SHEFFIELD CENTRE [NORTH MIDLAND AREA] 
(Hon. Secretary : D. H. Fox, Howard Gallery, Chapel Walk, Sheffield.) 
Meetings will be held at the Sheffield University, Western Bank, Sheffield, 10, at 6 p.m. 
1946. iy 
Oct. 8th. Address by the Chairman (Dr. A. J. HoLuanp). 
Nov. 5th. Social Evening with Fireworks. 


Nov. llth. Visit to the East Hecla Works of Messrs. Hadfield’s, Ltd., ;Sheffield. 
Dec. 2nd. ‘* Nomograms,”’ by Mr. W. J. G. Davey. 


1947. 


Feb. 3rd. Planned Maintenance of Industrial Lighting Installation, by Mr. C. ‘F. 
Hurp. 


Mar. 4th. Plastics in the Lighting Industry. (Speaker to be announced.) 


April 2ist. Annual General Meeting followed by Address by the President (Mr. 
J. 8S. Dow). 


BRADFORD GROUP [NORTH MIDLAND AREA] 


(Joint Hon. Secretaries : A. J. Hurcutnson, 47-50 Sunbridge Road, Bradford. W.H. Naytor, 
40, Godwin Street, Bradford.) 

Meetings will be held in’ Bradford Corporation Electricity Offices, Sunbridge Road, Bradford, at 

on. 7.30 p.m. 


Sept. 26th. Industrial Lighting. A General Survey, by Mr. T. 8. Jonzs. 
Oct. 24th. Lighting for Flying, by Mr. A. W. Gosrr. 


Nov. 2ist. Industrial Lighting; Design of Fittings and Planning of Installations, by 
Mr. A. G. Smrru. 


Dec 19th. (To be announced.) 


1947, 


Jan. 16th. Industrial Lighting : Erection and Installation, by Mr. No rman C. SLATER. 
Feb. 13th. Recent Advances in Light Production, by Dr. G. O. SrePHENs. 

Mar, 13th. Industrial Lighting ; Planned Maintenance, by Mr. C. F. Hurp. 

April 10th. Lighting for Photography, by Mk. R. B. Morris. 
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PROVISIONAL SYLLABUS OF MEETINGS (SESSION 1946—1947) 


THE GLOUCESTER AND CHELTENHAM GROUP [WESTERN AREA] 
(Hon. Secretary: G. V. GARDNER, 29, Wellington Street, Gloucester.) 
Meetings will be held alternately at Gloucester and Cheltenham, at 7 p.m. 
1946. 
Oct. 3rd. Visit to Castle Meads C.E.B. Station. 
Nov. 7th. The Cavalcade of Gas, by Mr. W. Cuarp. 


Dec. 3rd. Coloured and Directional Light as Applied to the Theatre, by Mr. L. G, 
APPLEBEE. (To be held at the Cheltenham Town Hall.) 


1947. 
Jan. 2nd. Physics of Light. (Speaker to be announced.) 
Feb. 6th. Lecture and Film. (Details to be announced.) 


Mar. 6th. Film Programme including the I.E.S. Film, ‘‘ Let Us See.’’ (Details to be 
announced.) 


April 3rd. Debate Fluorescent v. Incandescent Lamps for Industrial Lighting, 
(Details to be announced.) 


May 2nd. Railway Lighting. (Details to be announced.) 


HALIFAX GROUP [NORTH MIDLAND AREA] 
(Hon. Secretary : H, W. Lover, Public Lighting Dept., Mulcture Hall Road, Halifax.) 


[To be announced. | 


HUDDERSFIELD GROUP [NORTH MIDLAND AREA] 
(Hon. Secretary : E. Woop, 11, Long Grove Avenue, Dalton, Huddersfield.) 
Meetings will be held in the Electricity Showrooms, Market Street, Huddersfield, at 7 p.m. 
1946. 
Oct. 8th. Television, by Mr. J. T. THorRNTON. 
Nov. 5th. Church Lighting, by Mr. W. T. F. Souter. 


Dec. 3rd. Short Cuts in Illuminating Engineering—Latest: Developments, by Mr. 
W. J. G. Davey. 


1947. 

Jan. 14th. Stage Lighting, by Mr. R. Gittespre WILLIAMs. 

Feb. 4th. The Analytical Approach to Industrial Seeing, by Mr. W. Imrie Smits. 
Mar. 4th. Light by Fluorescence, by Dr. G. O. STEVENs. 

April ist. Glass in the Service of Light, by Dr. A. J. HoLianp. 


April 29th. Annual General Meeting to be followed by a Lecture. (Subject to be 
announced later.) 


TEES-SIDE GROUP [NORTH EASTERN AREA] 
(Hon. Secretary: R. H. Batsy, 14, Preen Drive, Ackham, Middlesbrough.) 


Meetings will be held in the Cleveland Scientific and Technical Institution, Corporation Roai, 
Middlesbrough, at 6 p.m. 


[To be announced. ]} 
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THE LIBRARY 


Introductory. 


The library at 32, Victoria-street, has been enlarged by the addition of a 
number of valuable books since the publication of the last complete list in 
the Transactions for April, 1939. A revised and up-to-date list is given in-the 
iollowing pages. ‘ees Tae | 

The library is open for inspection, but notice of visits is, however, expedient 
with a view to avoiding times during which the room is in use for committees, 
etc. 


Conditions of Borrowing. 


Books may now be borrowed on application at 32, Victoria-street, a record 
of the title and reference number of any book removed being left in the office. 
Books may not be kept for more than a fortnight. Certain books, which are 
either irreplaceable or can be replaced only with extreme difficulty or are 
otherwise subject to certain stipulations by the donor, cannot, however, be 
removed from the library, but are open for inspection only. 


Acknowledgments. 


It is desired to take this opportunity of thanking all those who have 
assisted in the formation of the library by gifts of books and otherwise. It 
ishoped that members of the Society responsible for books on illumination and 
photometry will continue to present copies to the library on publication. 


Arrangement of Library. 
The books are divided into twenty-three groups on the shelves, as follows: 


1. Illumination and Equipment. (General.) 
2. Industrial Lighting. (Including Mines.) 
3. Architectural Lighting. 
4. Public and Street Lighting. 
5. Sign and Advertisement Lighting. 
6. Stage and Studio Lighting. (Cine and Still.) 
7. Floodlighting. 
8. Signals and Beacons. 
9. Projection. 
10. Daylight. 
ll. Light Sources. (Gas, Electric, and Others.) 
12. Photometry and Photoelectric Cells. 
13. Physical Optics. 
14. sana Optics. 
Colour 


our. 

16. X-Rays, U.V. Radiation, and Spectroscopy. 
17. Television. 

18. Photography. 

19. Gas Fitting and Supply. 

20. Electric Fitting and Wiring. 

21. Transactions and Research Reports. 

22. Specifications and Regulations. 

23. iscellaneous. 


Each book is marked with two numbers, the first indicating the group upo 
the shelves and the second the number of the book within Phat a For 


eet a ob Donte marked 15/7 will be the seventh volume in the general group 


- = 











THE LIBRARY 
CATALOGUE OF BOOKS. 


1. Ulumination and Equipment (General). 
SECTION 
No. TITLE. AUTHOR. Datz, 
1/ 1 Electric Lighting ..................... URN RE oss oo siesta eet nsedaarbs 1878 
1/ 2 Electric Photometry and Illu- 
SRADMADUAON) ': 9.2 scatnonssesscsconszocasee NTs Bs o5. 25 calenosenneetentan asaie sc: 1925 
1/ 3 Modern Illuminants and Illu- 
¥, minating Engineering ............ Gaster, L., and Dow, J. S. ......... 1915 
1/ 4 Modern Electric Illumination ... Sylvester, C., and Ritchie, T. E. ... 1927 
1/ 5 Radiation, Light, and Illumina- 
GRID 2 acd do ain kh KEK bSID a Rab 0 shes Stammiets, C: iP; coisa. ai. war. 1909 
1/ 6 Modern Lighting .......... seeseeeeees ME, Tale wi nstsenistnecswiensanies 1930 
1/ 7 Symposium on Illumination ...... MME bois. 5 cccascnndaasdacwisecand's 1935 
1/ 8 Text-book of Illumination ....... PR I ev opp insinsacuass¥sseewensens 1936 
1/ 9 Lighting Calculations ........... Tics: MMMMMOME MS WE ca <ansasassosse¥ecagassienes 1934 
1/10 Scientific Basis of Illuminating 
BOGGLING. 6 ccisensesdessssveccesee OI, Bo siseiicde seca uesiie Dp haes we bass 1936 
1/11 Theory and Design of Illumina- 
ting Engineering Equipment... Jolley, L. B. W., Waldram, J. M., 
een. RR ee ne ces kwa ca 1930 
1/12 Illuminating Engineering ......... RY TN ENO ooo ei eco a Soe cetetoess, 1928 
1/13 Electric Tluminating Engineer- 
OS gS EL ee Se eae Ee eee 1908 
R/2G = TACRCROCIE o onsnidi ss ccscnnceceepsital MIRAI! occ 2s blend thdosdeboosecsssveeccen 1921 
1/15 Lectures on Illuminating En- 
Se | 5. .. cadsb caccbadew.. cadences Pg os Ne EBs Cok oh dt Oh Ed 191) 
1/16 Lectures on Illuminating En- 
INE oss ccushonngle oadakaccwisd? WANE, BAG <5 oti ad. dive out eres pwarih dati dod 1911 
1/17 Art of Illumination ................. et re ere ene 1912 
1/18 Light, Photometry, and Illumina- 
BU ir eteccd pcb Gewacnwxadadirsnn cost I A renee eam 1912 
1/19 The Lighting Art ....8 oc idk... Ee rena eee! 1917 
1/20 Practical Illumination ............ Cravel®. J. R., and Lansingh, 
4 weitere etecret ce eee 190? 
1/21 Illumination and Photometry ... Wickenden, W. E. ..................... 1910 
1/22 Standard Lighting .................. lS BAe +a ee: 1922 
1/23 Electric Lighting ..................... PRUNES WRU, g vaccs ccncenas oo oe snpiase 1912 
1/24 [llumination, its Distribution and 
Measurement _..............ssesee8. meower, fo we. Oe Se oe 1911 
1/25 The Science of Illumination ...... Mem Ba LON Ra. BE odds Se cet veces 1912 
1/26 Elements of Illuminating En- . 
ON EOE ARE mrottee, A. Pivot ol vices 1921 
1/27 Scientific Illumination ............. Macbeth, Evans, and Co. ............ 1911 
1/28 Modern Electric Illumination ... —. H. C., and Tousley, ‘ 
CUES whacnnns coc abeltpsliacit lass dose 1 
1/29 High Efficiency Electric Illu- 
minants and Illumination ...... REUIRCTIMORL, TE We coe. cach Gh sos cbienice 1910 
1/30 Practical Treatise on Electric 
RMON tet LOAL scudtaxsibvas cede Oa ay Benn. Sicieecececpes 1884 
Bie TO ea Epo TORY MEL, Rone oS ee ee 1880 
1/32 Illumination and Artificial 
Rage 0058s abe ee. tape Nig SPURS ieee teh) Bors We ane Oe 1914 
1/33 Light, Radiation, and Illumina- 
eg ce eee ys Homer, Po cduessolods..8 1913 
1/34 Private House Lighting ............ DOP Bic aide, ied. «0sdcks 1930 
1/35 Electric Lighting ..................... oa O° SESS ene en br eee 1883 
1/36 Light in Daily Life .................. PE MICU ED. ns in de video eye th sss kone 39 
1/37 Electric Illumination, Vol. I. ... Various ...............ccccececeeess 1882-1884 
1/38 Electric Mlumination, Vol. II. ... Various  .................c.cceseeee: 1882-1884 
1/39 Leuchttechnik............:......000. Re, AS ie eS scarce canton cans 1917 
1/40 Light, Photometry, and _ IIllu- 
minating Engineering ......... BRRUIIOWUNG WY Be co5s ceericss Inve ges cnanhie 1938 
1/41 Library Buildings—Heating and 
Etmatie) 6. i. Hilton-Smith, R. D. ................4. 1933 
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SECTION 
No. TITLE. AUTHOR. DaTE. 
1/42 The Gates of Light .................. EevviN, BORG. Foss iscccsccccsccocses 1930 
1/43 L’Eclairage a Paris ............... anesial, Feeilosdst. dis Daas. 1894 
1/44 Lighting the Home .................. Read, A. Be ......... cc cece ee eceee eee ees 1938 
1/45 Public Library Lighting, Vol. I. Hilton-Smiih, Be Ds Binia-neafe- 1937 
1/46 Public Library Lighting, Vol. II., 
US Bas R ssc ca CGR eRe nes cece cess Hilton-Smith, R. D. .................. 1938 
1/47 To come 
1/48 Practical Electric Illumination 
and Signal-Wiring Methods ... Croft, T. .............ccccceseeeeeeeee noes 1939 
1/49 Vocabulary of Terms connected [Edited by the Secretary of the 
with Illuminating Engineering Dutch National Committee on 
TRIGFIAUION oo io. ieee eee tlecteese 1940 
1/50 Artificial Light and its Applica- 
tion in the Home .................. Prepared by the LE.S. (U.S. A.) 1932 
1/51 Modern Factory Lighting ......... Issued by the B.E.D.A. and 
NS cco cSecatuncescoes discesee 1940 
1/52 The Heating, Ventilation and 
Lighting of School Buildings... Seymour, W. D. ...................00065 1939 
1/53 Lighting and Public Health ...... CHAT BOTs «550555 sed BE Tiacee 1924 
SE PA COUN sins an snvedsredeccscassceses MO caso itaws cues vecdualisetdcedWer ess 1910 
1/55 The ania Light in Our 
ME ai sans sag edinanesacseasossuas TRAMINONGE TR, ison cable. 1884 
1/56 Artificial MAMIE ones shasuaccceches coke DGB) Dh voc scrasccscccccesstpedcoses 1920 
1/57 Torch of Civilisation............... LUGMesR OM, 8 Sie. 6 dE. 1940 
1/58 Lighting Fixtures and Lighting 
BOI No oki skaiivnnnaveescesscectiOhan II os condo cncesecdseswdcesevcsss 1925 
1/59 Light and Work ..................... PIGIONTE, CBs a cceceesceeseccsecesecsnce 1924 
1/60 A Guide to Heating, Ventilating 
SINE LIGA, oiciedy ocoswasccpesccecss PIONI EVE. TIF 5h cccacceppccdivcasseusse 1944 
1/61 Light and Health .............. ae Luckiesh, M., and Pacini, A. J. 1926 
2. Industrial Lighting. 
2/1 Factory Lighting ..................... I, Cy Be hose ccsvcsccecsccessascouce 1913 
2/ 2 Omnibus Lighting and Starting Houghton, J. W. ..........0...000cc.000- 1929 
2/3 Works Lighting....................... EPIC EE, bcc Ficasassecsccsssectseeree. —_ 
2/4 Electric Train Lighting ............ COON Ce Fa si iseeiecedcecsthvwatenvess 1931 
2/5 Electric Shop Window Lighting Fletcher, G. K..............cccceeeececees 1921 
2/6 Mine Lighting ....................... yo a A 1928 
2/7 Industrial Lighting .................. Benjamin Electric Company ...... 1928 
2/8 Train Lighting—Leitner System Leitner, H. ..............ccccccecneceeeees 1907 
2/9 Die Beleuchtung von Eisenbahn 
Personenwagen .............ssese00s ON ais ahaa n ean ohnnes aagsaces 1912 
2/10 Shop Window Lighting ............ MN TInt ona nathkysscoacsvaesecks sents 1933 
2/11 Modern Industrial Lighting ...... BIS, Ml IIR ac ancnssepassgecnorassacees 1943 
3. Architectural Lighting. 
3/1 Electricity for Architects ......... Ln et SO eer eae 1930 
8/ 2. Lighting from Concealed Sources Stair, J. Li..........cccsecececueceeceeeeeee 1919 
3/ 3 Modern Cinemas ..................... big GS ete dese Me On cer eS a 1936 
4. Public and Street Lighting. 
4/1 Public Lighting with Gas and 
oie SR bel AEE Se oh ae Dibdin, Wee Fe: cscccscsceceweses OAveeees 1902 
4/2 Electric Street Lighting ............ Sta Co Ts. A oiiyh  Gicdeot es EN es. 1929 
4/3 Street Lighting Practice ......... Harrison, W., Haas, O. F., and 
Reed, BE ak dee wt... 1930 
4/4 Beleuchtung von Stddte und 
mribehatten? 3355.0082.055 Strachey 20)..208 RQ lade 1914 
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THE LIBRARY 
5. Sign and Advertisement Lighting. 
SECTION 
No. TITLE. AUTHOR. Darr, 
5/ 1 Neon Tube Practice ................. Schallreuter, W. Lu..........ceseceeeees 1933 
PAD, IID 15 vanennunamenensnies apthent o<pKAGMbke ene en. nas easnodch asi icmpenbelentos »- 1934 
SF-S -Dieom Bigs ons. iden cbedsesliel Miller, S. C., and Fink, D. G. ...... 1935 
5/ 4 Neon Tube Paaalies (2nd Edition) Schallreuter, W. L. ..-...ccccc000-- 1938 
6. Stage and Studio Lighting. 
C752 .Btame LANG’ .....0.050000.58 >< dais Ridge, C. H., and Aldred, F.S....... 1935 
6/ 2 “Stage Lighting «....... 0556. .seesseves IM a Rn sacans tsanpaast?>* 1928 
6/ 3 Studio Portrait Lighting ......... RPMONMNIING BIR. oc osnt piesedecaclens caesepa sees 193) 
6/ 4 Lighting for Little Theatres ...... SNS WO MES S caasugan ne sadagscdecssetessas 1925 
7. Floodlighting. 
{Reserved for future publications.] 
8. Signals and Beacons. 
8/ 1 Lighthouse Construction and 
TURIDUION ices ccnddesch+-ubysri'c> HSV GIONS To = icds shesasscopessenadivs. 1880 
8/ 2 Proceedings of International 
CS COUN UNUEEEIINS ..  esn doce neniveentebads Sees codesba nelle cas ceavtess 1933 
8/ 3 Aeeneee Street Traffic Light- ; 
TIA vanisnsninnaneshnisnsxitten ccivessteatncd Harrison, H. H., and Priest, T. P. 1934 
8/ 4. Phares et Signaux Maritimes ... Ribiére, G. ...........ccceeeeeeeeeee twee 1929 
9. Projection. 
9/ 1 Range of Electric Searchlight 
| ar rere BE N.S tackle css tacoscmemacenase cess tes 1917 
9/ 2 Modern Picture Theatre Projec- 
tion Equipment .................... oT ie Puerrrcrecrtre tenet. bere 1925 
tS ee I NED go) Sracictasitassncnccvesedsssntuccvcatweveet cats 1911 
9/ 4 Cinema Operators’ Handbook... Ibbertson, W. S. ...............ceeeeeee 1921 
10. Daylight. 
10/ 1 Easements of Light, Vol. I.......... ERNIE, Be Coe con ce a awe nat sp anaes 1929 
10/2 Easements of Light, Vol. II. ...... SWOPDIICK,. F.3 5.6. p creep ceyreseceress 1929 
11. Light Sources. 
11/ 1 Development of the Incandescent 
TIN TeceecoNcccscoawcuotttesestecses Darin | 65. Bi 8k Gd. 1912 
11/ 2 
11/_3 Arc and Glow Lamps ............... Mine. Fie 55655 OC Sa Anges 1886 
11/ 4 Incandescent Electric Lamps ... Ogley, D. H. ........... cc eceeesecen eee eens 1914 
11/ 5 Lighting by Acetylene ............ Sore, Fe iss. SIRE AS 1902 
je Bee oo! 8 aaa ree SPUN IS 25).6 od cacasascanducavcons 1912 
11/ 7 Guide Pratique a Usager de 
SEED. cWiliey cc CERES PER ETUG  unasossceashoss?osskaewasenaess aspuauaseseevenm 1910 
BOUL BD . TRON o ceocccs nbs sc odirasinn a Ayrton, Fis ii sisins, . sade wenn iatovedabes 1902 
11/ 9 From the Beginning ............... Dapwtengs > Ts sis cincaixes owieed sa cybhsiediodes 1912 
11/10 Projector. Carbons .................. National Carbon Co. ...............665 1935 
11/11 Incandescent Lighting .............. RI MNT PRES Wied. sasesvauceewanuanesdeane 1922 
11/12 Electric Lamps ........................ SUMMED bss ysis0eiesceescscseviecnadn 1908 
11/13 Electrisches Bogenlicht ............ I ss cccsncacexsidacauiveicll 1903 
11/14 sa Gasenladungslam- 
ARG sR Sal Uyterhoeven, W..........ccccccccc00ee. 108 
11/15 Story OF The LAMD ...i..655 5 .boe0 633 BODDING, Fh Wi. dcesconcssecacepeteass 1939 
11/16 Fluorescent Lighting Manual... Amick, C. L. ......0......5...cc:eeeeee 1942 
11/17 Fluorescent Lighting ............... POUINON, FA. 99. Bo iis saciscacsscscets 1944 
11/18 Electric Discharge Lamps ......... CONOR FAs 650 < senaeesosencretcsonsateeSton 1946 
11/19 Luminous Tube Lighting ......... DMEM BES ERs 65050 cceqnap ie padig haqap iets 1945 
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12, Photometry and Photoelectric Cells. 


SECTION 


TITLE. 


Essai D’Optique 
PUPIL oh osnasdiciccsessaceceseaces 
Treatise on Photometry 
Photometrie Industrielle 
Praktische Photometrie 

I oe, eter ete 
Practical Photometry 
Photometric Measurements 


ing and Photometry 
Pg 5 ee ee ae ea 
The Selenium Cell 
Photoelectric Cells -.................. 
Lehrbuch der Photometrie 
Photo-electric 

Cells 


and Selenium 


Elementary Principles of Light- 


AUTHOR. 


Bouguer, M. 
Lambert, I. H. 
Palaz, A. 


Walsh, J. W. T. 
Walsh, J. W. T. 
Barnard, G. P. 


13. Physical. Optics. 


Traité D’Optique ............ 
Treatise on Optics ... 
IS ong tins cockasss¥dveck sameasnon eich 
Wave Theory of Light 
Optics and Light 
13/.6 Light 


OI EINE «an cios <oinekosinat hss ckadaacea® 
The theory Oe AMES cis s5 cmsses sce 
Light, Visible and Invisible 
Treatise on Practical Light 
Treatise on Light 
Physical Optics 
Treatise on Light 
PEBGUGAL BUCS  ...cccecsccvccscesess 
Geometrical Optics .................. 
Simplified Method of Tracing 
Rays through any Optical 
TOYGURTOD ooo cerceic vice cedecstccbccciiceces 
TRRCIION. OF. LAGE oo coc cccosceccccces 
The Universe of Light 
Mechanism of Nature 





14, 


Ophthalmic Science and Practice 
Colour Blindness 


Bouguer, M. 
Griffin, W. N 
Parkinson, S. 
Lloyd, H 
Lommel, E. 
Wright, L. 

Basset, A. B. 

Stokes, G. G. 
Preston, T. 


py oe ae eae 


SE ccna eek cuciireaca neasttoceas 
nk gg (Trans.) 
Wood, R. W 
Houstoun, R. A. 
Johnson, B. K. 
Percival, A. S. 


Silberstein, L. 
emg , R. W., and Satterley, J. 


Physiological Optics. 


Juler, H. E. 


Edridge-Green, F. W. ................. 


14/-3 Physiological Optics ............... MRNAS «2 os:sakininesdesceccnsessecstie 
14/ 4 Year Book of the British Optical 

NN AR DT eR ElernGiduidins «dusk os degectbontThceasiadexecsalhs« 
14/5 Reading as a Visual Task ........, Luckiesh, M., and Moss, F. K. ... 
SUOMI or asd da. 00 Slvsieavesonvebweactel Luckiesh, M., and Moss, F. K. ... 
14/,7 Science of Seeing ................00005 Luckiesh, M., and Moss, F. K. ... 
ee SCHOOL VION io ooddskecadacecess ot ere ee ere 
14/9 Light, Vision and Seeing ........ Luckiesh, M. ........ Se ene RC oe eee 
14/10 Proceedings of the Optical 

CIOL PACE Te Sia RE ehreal eoedn a haemo. MHte. GIT. 
14/11 Proceedings of the Optical 

EG GSES ERS * I Sere on 
14/12 Proceedings of the Optical Con- 

WERGNOM, VON, TRCN aes. ccccece | wpideeslShs Ser series 50s Bsc. poe. 
14/13 Vision—Discussion OM ..2.ccc.c.c  ceseccgecnccececqececcucesccass er ee 
14/14 Seeing and Human Welfare ...... Ceeiethie Mico i acuneil xciale., 
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Campbell, N. P., and Ritchie, D. ... 
Uppenborn, F., and Monash, B. ... 


Wielding, Te: Jeo... cic ccc cdbceccones 
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SECTION 
No. TITLE. AUTHOR. Date, 
14/15 — — _ 
14/16 Fatigue de l’Appareil Visuel...... UNE IE ine Sak pc hesnetvetp<sosatse- 1919 
14/17 Year Book of British Optical 
RUMMEMR Tiros. oc tet ceataaes | ose liehhushacmbpansappeabtote seer mean? padaayes 1927 
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